bicuspid aortic valve is a relatively common congenital abnormality and is recognized as a major cause of aortic stenosis. 1,2 It sometimes accompanies other cardiovascular abnormalities, such as coarctation of aorta and aortic aneurysm. 1, 3 Renal hypoplasia, which is rarely unilateral, has been reported as a complication with malformation of other organs, including the central nervous system, 4 but to our best knowledge, however, the coincidence of renal hypoplasia with a bicuspid aortic valve has not been reported.
A 20-year-old man with congestive heart failure (CHF) and hypertension (HT) was admitted to hospital. Ultrasonic echocardiography showed that he had aortic stenosis caused by a bicuspid aortic valve. The plasma renin concentration was slightly elevated, and enhanced magnetic resonance imaging and renography revealed a hypoplastic kidney that had almost lost its normal function. It is postulated that the increased afterload and preload of the left ventricle induced by both of these abnormalities contributed to the onset of CHF and HT. Pharmacological therapy alone failed to control the CHF and HT, but surgical removal of the hypoplastic kidney was effective in reducing the plasma renin concentration and treating the CHF and HT. Fig 1A) . No significant aortic regurgitation was detected, but there was moderate mitral and tricuspid regurgitation (v =2.90 m/s, pressure gradient =33.6 mmHg).
Exercise thallium-201 scintigraphy showed that there were no other coronary artery diseases. Further investigation with transesophageal echocardiography more clearly demonstrated the bicuspid aortic valve (Fig 1B-D) . Abdominal ultrasound revealed unilateral renal hypoplasia and in the Doppler study, correct blood flow could not be detected in the right kidney, despite normal blood flow being detected in the left kidney. Enhanced magnetic resonance imaging clearly demonstrated the hypoplastic right kidney with a hypoplastic renal artery (Fig 2) . Renography with technetium-99m-diethylenetriamiepentacetic acid ( 99m Tc-DTPA) demonstrated that the hypoplastic right kidney had almost lost its function. Blood sampling from the hypoplastic right renal vein revealed a 1.5-fold elevation of renin relative to the left renal vein, which indicated that the hypoplastic right kidney was contributing to the increased renin secretion (Table 1) even though we could not place the catheter correctly in the right renal vein. The elevated plasma renin concentration caused the increased systemic vascular resistance (SVR) and sodium retention and the bicuspid aortic valve was responsible for the aortic stenosis. Accordingly, we hypothesized that both of these abnormalities were increasing the afterload and preload of the LV, resulting in congestive heart failure (CHF) and HT. Lifestyle modification and pharmacotherapy were ineffective, so the impaired right kidney was surgically removed. After operation, the blood pressure normalized (132/80 mmHg), and his weight decreased to 86 kg, both of which accounted for good control of the CHF and HT. The aortic valve pressure gradient was unchanged on echocardiography; however, the plasma renin concentration decreased (0.5 ng/ml). Therefore, it is conceivable that the right kidney played a key role in the onset of CHF and HT. Pathological analysis demonstrated that the right kidney was hypoplastic, although histologically normal (Fig 3) .
Discussion
Renal hypoplasia and bicuspid aortic valve can both accompany other congenital abnormalities, but are rarely associated except in Andersen syndrome, 5 which is a rare genetic disorder characterized by periodic paralysis, long QT with ventricular arrhythmias, and skeletal abnormalities. In the present case, only renal hypoplasia and a bicuspid aortic valve were evident and as far as we know, none of his family demonstrated any of the characteristic features of Andersen syndrome. Therefore, the possibility of the present case being one of Andersen syndrome is quite low, although we did not analyze the KCNJ2 gene.
Renovascular HT is common and conducive to secondary HT in young adults, 6 but most of the cases of renovascular HT are caused by renal artery stenosis, suggesting that in the present case the renal hypoplasia (not renal atrophy) was a rare cause. On the other hand, a bicuspid aortic valve is a relatively common cause of aortic stenosis. 1,2 The present case is a rare coincidence of elevated plasma renin concentration because of renal hypoplasia with aortic stenosis caused by a bicuspid aortic valve. Elevated plasma renin increases both the SVR and sodium retention and we hypothesize that in the present case both the increased SVR and increased sodium retention associated with the aortic stenosis were responsible for the significant increase in afterload and preload of the LV, leading to CHF in this 20-year-old man. 7 Although the baseline plasma renin activity was only slightly elevated, it is well documented that only 50-80% of patients with renovascular HT show elevated baseline plasma renin activity. 8 When the plasma renin activity and blood pressure decreased after removal of the right hypoplastic kidney, it clearly proved that the increased renin secretion from the hypoplastic kidney was a contributory factor to the occurrence of HT and CHF. Laboratory findings from venous sampling might also sustain this hypothesis.
A bicuspid aortic valve with a right/left orientation reportedly induces slower development of aortic stenosis than that with an anterior/posterior orientation. 9 The same is true for an aortic valve with symmetrical leaflets, which is also documented to cause slower development of aortic stenosis relative to one with asymmetrical ones. 10 In the present case, the bicuspid aortic valve was found to be symmetrical with a right/left orientation; both of which contribute to slow progression of aortic stenosis. However, this young patient already had aortic stenosis with a pressure gradient of 34.6 mmHg, which indicates the necessity of frequent echocardiography in future, too.
